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The undersigned Octavian ANTON does hereby declare and state that: 

1 . He is a named inventor of the subject application. 

2. He attended University of Bucharest, Romania, Faculty of Geology and Mineralogy, 
first graduating therefi-om in 1962, receiving' dierefrom the degree Ph.D. in Mineralogy 
in 1970, and at which he did post-doctorate graduate work in physico-chemical ana- 
lytical techniques in 1971. 

3. He worked fi'om 1962 to 1964 with a geological prospection enterprise, fi-om 1964 to 
1972 as a researcher at the Geological Institute of the Romanian Academy of Science, 
and fi-om 1972 to 1975 as a research at the Geological Institute of Romania involving 
clay mineralogy; in 1975 he became Assistant at the Catholic University Louvain-la- 
Neuve, Belgium; and fi-om 1976 to the present he has worked at Etex Group (formerly 
S.A. Etemit N.V.) - initially working in the field of mineral synthesis for appUcations 
in the bmlding industry at the research center of S.A. Etemit N.V., in 1990 becoming 
Research and Development (R&D) Deputy Director, and currentiy holding the posi- 
tion Director, Promat International Research and Technology Centre, Promat Intema- 
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tional NV (an Etex Group company), resix)nsible for executing, supervising, and coor- 
dinating R&D activities in Belgium, England, and Austria for new products, and a new 
generation of products, in the iields of fire protection and high temperature inalation. 

4. He was founder and president of the Romanian Clay Minerals Group and a member of 
the i.e.. International Association for Clay Studies. 

5. He is named inventor of a number of patents in the fields of fire protection, high syn- 
thetic mineral structures for application in chemical and bio-chemical catalysis, fiiction 
materials, and plastics. 

6. In connection widi the subject patent application, he had personally supervised re- 
search with the objective of overcoming weaknesses in commercially available super- 
insulators based onpyrogenic silica 

7. He is famihar with the OflSce Action mailed December 2, 2002, rejecting the claims in 

the subject application and, in order to overcome the rejection, reports the following 

tests conducted and test results obtained under his direction and control: 

The tested compositions 

Dry mixture ( invention example) 

The dry mixture consists of 10% dry xonotlite (Promaxon^, 25% rutile (used as 

opacifier) - 3% silica-fibres- 62% pyrogenic silica. 
The powders are mixed during 3 minutes mixed in a Kenwood mixer and then pressed 

at a density of 0,3g/cm^. The pressure applied was IMPa 
Wet mixture (comparative example) 

For the preparation of the wet mixture, the pyrogenic silica, silica- fibres and rutile are 
mixed as described above for the dry mixture. This ix)wder mixture is than added 
to a slurry of xonothte in water. The xonotUte-slurry used was the slurry normally 
produced for Promat Ca-silicate-based fire protection boards, slurry that is similar 
to known xonotlite slurries used by industry to produce fire protection or high 
temperature insulation materials. 




This wet mixture, which contains 50% dry phase and 50% water, is homogenized for 3 
minutes and then pressed on a filter press applying a pressure of IMPa. 

The parameters examined 

Integrity : the presence of cracks were checked by visual observation with a microscope 
and corresponding photographs taken, which are reproduced in the attached Fig. 1 and 
Fig. 2. The magnifications of the photogr^hs in the attached Fig 1 and Fig. 2 are indi- 
cated by scale bars below the photographs. 

Thermal insulation : Lambda measurements were taken according to the hot-wire- 
method with the KEM Model TC-5 1 High Temperature thermal conductivity meter (4 
page meter brochure attached hereto). The measiu-ements taken are recorded on the 
attached Fig. 3. 

8, The tests and test results reported, herein, show that only the use of dry mixtures can 
lead to the production of a super-insulator. The wet method leads always to a stan- 
dard type of insulator. The higher lambda values of the wet-processed system (A) 
relative to the dry system values (O) recorded in Fig. 3 are due to destruction of the 
nanoporous silica structure by capillary forces on drying. 

9. The use of xonotlite as a powder in a microporous heat insulation body as described 
and claimed in the subject application is the result of detailed research into insulation 
characteristics, targeting: 

(i) Improvement of de-airing during pressing a dry, micro-nanoporons mix- 
ture for manufacturing a super-insulation body: It has been observed that 
such mixtures shaped by dry pressing develop a spring-back phenomenon 
during de-molding, which destabilizes the shaped product's matrix. Addi- 
tion of the xonotlite (Promaxon®) in the invention example accordance with 
the teachings of the subject invention application , as demonstrated by the 
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test rqx)rted herein, and as described in the subject patent application pro- 



vides control of this phenomenon. Previously the skilled person in the art 



solved this problem by sintering the product or by encapsulating the product 



in protective materials. 



(ii) 



Improvement of bending strength: By eliminating the spring-back phe- 



nomenon, and due to the texture of xonotlite particles, bending strength is. 



also, improved for products such as super-insulators, which are known to 



be weak, diflBcult to handle, and to work with. 



10. To achieve the aforesaid targeted insulation characteristics - i.e., those of a super- 
insulator - pyrogenic sihca is a suitable raw material. Pyrogenic siUca is composed of 
nanoparticle aggregates having a nanoporous structure. The nanoporous structure is a 
key-parameter in the control of heat transfer through the finished super-insulator body. 

11. When pressing a mixture containing pyrogenic silica, no contact with water is allow- 
able, because the nanoporous structure is extremely sensitive and will be destroyed. 

12. A salient feature of the xonotlite powder, in the invention described and claimed in the 
subject application, is the control of de-aiiing a pyrogenic-silica-based matrix during 
pressing in the manufacture of shaped, pyrogenic-silica-based products, e.g., an insu- 
lation body, for which, at equal density, the mechanical performance is also improved. 

13. Accordingly, a very important feature of the invention described and claimed in the 
subject application is the pressing of mixtures in a dry condition. The matrix obtained 
by a wet process is totally different, both texturally and structurally, fi-om the matrix 
obtained by a dry process in accordance with the invention. These lead to totally dif- 
ferent ty|>es of products with big differences in thermal insulation performance, as 
demonstrated by the experiments described above. 
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I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that the state- 
ments are niade with the knowledge that wiilfiii false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of die United 
States Code and that such willful false statements may jeopardize the vahdity of the application 
or any patent issued thereon. 

Further declarant sayeth naught. 





1.6 cm 



Left : sample with pyrogenic silica, fibres, opacifiers and xonotlite formed by dry pressing 
Right : same mixture when wet processing is applied and in which cracking is observed. The structure at the right is 

more clearly visible in the detailed figure below. 

Fig.1 : Differences in structure between samples formed by dry pressing (left side) and wet 

pressing (right side). 
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3 mm 

Detail at larger magnification showing the structure of a mixture with pyrogenic silica, fibres, opacifier and xonotlite. 

when the latter ts added as a slurry. 

Flg.2 : Differences in structure between samples formed by dry pressing (left side) and wet 

pressing (right side) seen at higher magnification. 
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Fig.3 : lambda as a function of temperature for compositions made by dry pressing (green 

curve) and wet processing (magenta-curve). 
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FEATURES 



Measurement far High Temperature (Up to:i;500*C) . ^ 
Ernployment of a high performance isolation amplifier 
permits measurement at an arbitrary temperature frorn 0\C 
to 1,500'*C max by using the eiecuic furnace. (Optional' 
Accessory Model: EF-21 1 ' 
Rapid and Accurate 

Time- actually required for measurement h approximate ly^ 
200 seconds after the sample has readied' the meawn'i^ 
temperature. This ensure . measurements of gockl repro- ' 
ducibility'with less effect of disturbance. ' . - 1 ; . .< " 
Easy Preparation of Samples ' . : 
Twopic^of samples, Approx. -100 X 200 X BOmmjn size... ' 



' Direct Readout 

No skill is required for operation. and displays digiuliy the 
. / niKasu red value of thermal conductivity. • 
, Measurement for Electro-Coriductive Materials - 
r , Samples i ndica ting "elect ro-6orKiuctivity at high temperature 
>. : can also be measured by the employmerit of high perfor- 

.nfiOTce AC constant^rrent heater circuit. 
' .^l Automatic Calculation of the Heating Power ■ . - .. 
; Jh'S' ' apparatus functions to^ measure * W, resistivity . of 
-Heating wire at measuring tempcu^ature, and calculate the 
. heating power automatically. . ' ' . 



OUTLINE 



. KEM TTiermal Conductivity Meter is an apparatus to de-\ 
termine accurately in. a short time with simple operation 
the thermal conductivity of solids 'such r as refractories, - 
glass,, insulating materials,^ rubber, and.' plastics. -The 
measured values are displayed digitally. : - • . "" .^ V-^ v : 

Thermal conductivity of solids is measured by the steady- 
state condii ction method or unsteady ^stete ^ OMidurti bn ' . 
method. This apparkus ■ is based on Cthe,' latferL niethod!, 
vvhtch emrrfoyes a heating wire. * ^ - . ; ' ^ ^ ; ' ; ' ^V?. - : ^ 
, In:the.cx>nyenti6nal ste^^ : 

; sample is assunWd to be' ideal jn '(» 
rnerr6 should lie carried out by "kMping%able^ tlwT^^ 
atu re gradient":, from the heat soun»:'to theJjrnW^^^ 
point. ' Thus. rneiasuremenj^-Vequife; ikill^^and a jbng time, \ 

■ with d iff i culty anci . lew i^Viabi I ity . ; : . / v > v * ^ - ; 
' In the* linstewiy -state TOnductipn^'metfibd.adpl^ed fo^^ 
this , apparatus, th e the rmal cbndiicti vi ty " is measu red -by ; 

- calculating the temperature increase of : the .^heating yv**^ 
before a thermal equilibrium is reached. . A. thin " ratal ; 
hea ting . wire held between two sampi es ge ts hot .d iie .to 
Joule heat when an electric current" is applied ..to" it 
(SeeFig. 1) :/ l^- 

The greater. the ttiermal conductivity of a sarnple-being 
measured, the faster the heat moves and dissipabs rahd' 
the less and slovyer the temperature rise -bf the heating 
wire. Conversely, samples of poor tftermal conductivity 
dissipate heat less and perrnit the heating wire to get hot 
faster. (iSee Fig, 2) Thus, the thermal conductivity is 
determined based on the fact that the temperature rise of 
the heating .wire varies deperwiing; on the theirial co^^^ 
tivity-of the sample. -This apparatus calcu|ate$;the temper- , 
• atu re rise !.bf " hcatirtg *^wi re OTdj^displ ayWj^^ 
.rneasii red : va! iie of tfiermal condilctiy ity ;i n'^te^ of : W/m.k 
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0 •- 1,&)0°C^.(A weHnnsul^ electric furnace is recjuired for samples to be rheasured ' 
. at temperatures higrter;^^ ' - ' 
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■ .oVl.bOO^C /^Heating viri re ; Nichfome ^ , 

. / ^/Thermocouple ; K,(Chromel-Alunw^ 

.400 — 1;5O0°C7;Heating wire PlStirium Rhodium 
V - • • ~ - TThermpcoup^^ 






ACMCO.±;10V; 50/60H2 (other Voltage^:^^^^ 


-(PowerPC 


>njuniptxcin' 




Apprdx. lOOVA jOOVA (Power consumption for an electric furnace is not included.) 




- ■ t ' - K_ , - ■ ; _ . 

iifiMmioro' 




. Pre-Amprifi^r/Approk/SiZO^^^^ 

4;C^r . " - • . . T;;.: 


*U ^ , . ^ . .. ■■ y ; --"^ ■ • . ■ 


! / ^teiri7bqdv yritiV^^ r suppl y devi ce^re-Airiiil yhV uhit/Recorder/C^ter/SampIe. 
> istand with cover/Ap^^ . '■ ^ . " : . ' , . - ■/ - 
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/ 'Heatirig yvtre with thennopqurde for ',hi^ temp. X 3/Heating yrire with-thermocduple . 
/ for^tcw' temp.' X 3Q/Platin urn itio<tium' wire fbr compensation conductor X 2 meter/ . 
* Platinum 'rhcklium wire ioV' voltage detection X 2 meter/ Electric welding device X'1/ 
>' Insulating tubes for detector X 1 set/Fuse X 2/Weight X 2/tn$tructibn manual X I. 



mm. 




Sfpecifications 

# Electric furnace 

Type 
Capacity 

Operating tempera tti re 

range.- 

. Maxirniim operating, 
temperature . 

. Instde dimensions 

' Outside dimensions 
Heater , .- , 



Crucible Type 
21 kW 

■ 400- IBOO^C 



. 1600°C ^ 

Approx, 270(W) X 170(0) X 
21 5(H) mm . ' V " ■ 

; Apprbx?950(W) X 735{0')^X 
':100CI(H) mm ' i i . - '^l-" 



- a; Graphite Tube , 

#Xemperature cpntr^^^ distributibn pan - 

P5w4r:re«^uirerneht / : AC 22pV, Bpi^z/S^phas^^c; 
; - - :.' : ; -or AC 3MV, 50^Hz,:3:phW 

. ■ ' 7 KV>=k ,X 3 (sifigie-phasej ' ' 



Putput 
. Voltage contro 

Others/ 

Outside dimensions 
Color of finish 



'. Autoniatic thyrlstor system": 
(P J ;D. contra!) ' ! ' 

Self -supported / 

With V meter, A meter, etc. 1 set 

800(W) X 400(0) X 1580(H) mrh 

Munsell 7.5BG6/1.5 ■ ^ N 



•Tenriperature recorcling controller 



Reoirdtng Width 
Temperature scale 
Therrhocayp4e 



180 mm 
0 - 1800'C 
6 - 30Rh, 30cm 

With 5 m compensation conductor 
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